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(57) ABSTRACT

A suspension device of a bicycle front fork 1s 1nstalled 1n a
head tube of a bicycle handlebar. The suspension device
includes: a cylinder with a bottom fixed to a base of the
bicycle front fork and a top passed into the head tube; a
piston rod with a top fixed to an inner wall of the head tube
and a bottom having a piston and extended 1nto the cylinder;
a spring device coupled to the piston rod and having a force
to push the piston rod away from the cylinder. The cylinder
below the piston has an air chamber communicated with an
intake valve of the base. The air pressure of air chamber may
be adjusted to adjust the bufllering pressure of the spring

device, so that a user may adjust the shocking pressure of the
front fork.

10 Claims, 6 Drawing Sheets
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SUSPENSION DEVICE FOR BICYCLE
FRONT FORK

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a suspension device of a
bicycle front fork, and more particularly to the suspension
device capable of adjusting the shock pressure of the bicycle
front fork.

Description of the Related Art

In general, a conventional suspension device of a bicycle
front fork 1s installed 1n a head tube of a bicycle handlebar.

The suspension device comprises: a cylinder with a bottom
coupled to a base of the bicycle front fork and a top passed
into the head tube; a piston rod with a top coupled to an 1nner
wall of the head tube and a bottom having a piston and
extended into the cylinder; a spring device with a top
coupled to the top of the piston rod and a bottom coupled to
the cylinder and capable of providing a force to push the
head tube and the piston rod upward. The shock absorption
and buflering pressure of the suspension device of the
bicycle front fork depends entirely on the coeflicient of
clasticity of the spring device. As long as a bicycle manu-
tacturer has selected a buflering device with a coellicient of
clasticity, the shock absorption and buflering pressure of the
front fork are fixed, and users cannot make adjustments
anymore. Unless the spring device 1s replaced, the preload
pressure of the builering device 1s set 1n the manufacturing,
process. Therelore, the conventional suspension device can-
not meet various diflerent shock absorption requirements. In
view ol the drawbacks of the conventional suspension
device, the mnventor of the present mmvention conducted
extensive researches and experiments, and finally developed
a suspension device of the present invention to overcome the
drawbacks of the prior art.

SUMMARY OF THE INVENTION

Therefore, it 1s a primary objective of the present inven-
tion to provide a suspension device of a bicycle front fork
capable of adjusting the shock preload of a bicycle front
fork.

To achieve the aforementioned and other objectives, the
present invention discloses a suspension device of a bicycle
front fork, and the suspension device comprises: an air
chamber disposed 1n a cylinder below a piston and commu-
nicated with an intake valve of a base. The air pressure of the
air chamber may be adjusted to adjust the bullering pressure
of the spring device, so that a user may adjust the shock
pressure of the front fork.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a suspension device of a
bicycle front fork installed in a head tube of the front fork
in accordance with an embodiment of the present invention;

FIG. 2 1s a front cross-sectional view of a suspension
device of a bicycle front fork installed in a head tube of the
front fork in accordance with an embodiment of the present
invention;

FIG. 3 1s a side cross-sectional view of a suspension
device of a bicycle front fork installed in a head tube of the
front fork in accordance with an embodiment of the present
invention;

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 4 1s a partial blowup view of FIG. 2;
FIG. 5 1s a partial cross-sectional exploded view of a

suspension device of a bicycle front fork in accordance with
an embodiment of the present invention;

FIG. 6 1s a partial blowup view of FIG. 3;

FIG. 7 1s a schematic view of a suspension device of a
bicycle front fork with air filled 1n an air chamber in
accordance with an embodiment of the present invention;
and

FIG. 8 1s a schematic view of a suspension device of a
bicycle front fork with more air filled 1n an air chamber 1n
accordance with an embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

The technical characteristics, contents, advantages and
cllects of the present mvention will be apparent with the
detailed description of a preferred embodiment accompa-
nied with related drawings as follows.

With reference to FIGS. 1 to 5 for a suspension device 1
of a bicycle front fork in accordance with an embodiment of
the present invention, the suspension device 1 comprises: a
cylinder 10 with a bottom fixed to a base 30 disposed above
the bicycle front fork 3 and a top passed ito a head tube 2;
a piston rod 11 with a top having a coupling seat 111 coupled
to an mner wall of the head tube 2, such that the piston rod
11 1s integrally linked with the head tube 2 and a bottom
extended 1nto the cylinder 10; a spring device 12 with a top
fixed to the piston rod 11 and a bottom coupled to the
cylinder 10 and having a force for pushing the head tube 2
and the piston rod 11 upward; and a bufler seat 13 with an
clasticity and sheathed on the piston rod 11 and disposed
between the piston 110 and a limiting wall 100 protruded
inwardly from the inner wall of the cylinder 10. The cylinder
10 below the piston 110 has an air chamber 14, and the air
chamber 14 1s communicated with an 1ntake valve 31 of the
base 30, so that the air pressure inside the air chamber 14 can
be adjusted.

In FIGS. 2, 3 and 3, the base 30 has an intake pipe 32
disposed therein and extended from an air inlet of the intake
valve 31 into the air chamber 14.

In FIGS. 4 to 6, the suspension device 1 has a sleeve 11 A
disposed therein and sheathed between the outer wall above
the cylinder 10 and the head tube 2 for limiting the head tube
2 to move just 1n the axial direction. The cylindrical surface
of the sleeve 11A has a plurality of slots 11B spaced from
one another and having a lengthwise opening in an axial
direction, and each slot 11B has a ball 11C embedded
therein. The outer wall of the cylinder 10 has a plurality of
spaced and axially arranged chutes 101, and the ball 11C of
the sleeve 11A 1s embedded into the respective chute 101.

In FIGS. 4 to 6, the spring device 12 1s comprised of a first
spring 120 and a second spring 121. The first spring 120 1s
longer than the second spring 121, and the first spring 120
1s installed 1n the second spring 121, and each of the first and
second springs 120 121 has a top fixed to the coupling seat
111 and a bottom coupled to a fixed position of the cylinder
10 and provides a force to push the head tube 2 and the
piston rod 11 upward.

In FIGS. 4 to 6, the suspension device 1 has a connecting,
seat 15 sheathed on the piston rod 11 and disposed at the top
of the limiting wall 100, and the top of the connecting seat
15 1s provided for touching the bottom of the first spring 120.

In FIGS. 4 to 6, the suspension device 1 has a positioning,
seat 16 sheathed on the piston rod 11 and disposed at the
bottom of the limiting wall 100 and limited by the limiting
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wall 100 from moving towards the top of the limiting wall
100. The bottom of the positioning seat 16 1s attached to the
top of the bufler seat 13.

In an application, if the air chamber 14 1s not filled with
air, the spring device 12 (including the first spring 120 and
the second spring 121) has an elastic stretch length L (as

shown 1n FI1G. 6). If air 1s filled into the air chamber 14 from
the intake valve 31, the air pressure inside the air chamber
14 will push the piston 110 to compress the bufler seat 13 to
slide upward, so that the piston rod 11 and head tube 2 waill
move upward, and the spring device 12 (including the first
spring 120 and the second spring 121) has an elastic stretch
length L, (as shown 1n FIG. 7), and the elastic stretch length
L, 1s longer than the elastic stretch length L (as shown 1n
FIG. 6), so as to adjust the shock pressure of the spring
device 12.

In FIG. 8, 1f more air 1s filled into the air chamber 14, the
air pressure 1side the air chamber 14 will be increased to
push the piston 110 to compress the bufler seat 13 with a
large force, so that the butler seat 13 will be deformed, and
the piston rod 11 and the head tube 2 will move further
upward. Since the first spring 120 and the second spring 121
are pulled and stretched further, the elastic stretch length L,
will be longer and the suspension stroke of the suspension
device 1 will become longer.

Therefore, air may be {filled into the air chamber, and the
preload of the suspension device 1 may be adjusted by a
bicycle nider, and the buflering pressure may be adjusted
according to individual requirement.

In summation of the description above, the present inven-
tion complies with the patent application requirements, and
thus 1s duly filed for patent application. While the mnvention
has been described by means of specific embodiments,
numerous modifications and varnations could be made
thereto by those skilled 1n the art without departing from the
scope and spirit of the invention set forth in the claims.

What 1s claimed 1s:

1. A suspension device of a bicycle front fork, comprising:

a cylinder with a bottom fixed to a base of the bicycle
front fork and a top passing into a head tube of the
bicycle;

a piston rod, with a top coupled to a position of an inner
wall of the head tube and a bottom having a piston
extending into the cylinder;

a spring device, istalled between the piston rod and the
cylinder, and capable of providing a force to push the
head tube and the piston rod upward;

a bufler seat, sheathed on the piston rod, and disposed
between the piston and a limiting wall inside the
cylinder; and

an air chamber, disposed 1n the cylinder below the piston,
and commumnicated with an intake valve on the base.
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2. The suspension device of a bicycle front fork according
to claim 1, wherein the base contains an intake pipe disposed
therein and extended from an air inlet of the intake valve to
the air chamber.

3. The suspension device of a bicycle front fork according,
to claim 1, further comprising a sleeve passed and sheathed
between an outer wall of the cylinder and the head tube, and
an outer wall of the sleeve having a plurality of spaced slots
with a lengthwise opening arranged 1n an axial direction, and
cach slot having a ball embedded therein, and an outer wall
at the top of the cylinder having a plurality of spaced and
axially arranged chutes, and the ball of the sleeve being
embedded 1n each respective chute.

4. The suspension device of a bicycle front fork according
to claim 2, further comprising a sleeve passed and sheathed
between an outer wall of the cylinder and the head tube, and
an outer wall of the sleeve having a plurality of spaced slots
with a lengthwise opening arranged 1n an axial direction, and
cach slot having a ball embedded therein, and an outer wall
at the top of the cylinder having a plurality of spaced and
axially arranged chutes, and the ball of the sleeve being
embedded 1n each respective chute.

5. The suspension device of a bicycle front fork according,
to claim 3, wherein the spring device 1s comprised of a first
spring and a second spring, and the first spring 1s longer than
the second spring, and the first spring 1s installed in the
second spring, and the first and second springs have a top
fixed to the piston rod and a bottom contacted with the
cylinder.

6. The suspension device of a bicycle front fork according
to claim 4, wherein the spring device 1s comprised of a first
spring and a second spring, and the first spring 1s longer than
the second spring, and the first spring 1s installed in the
second spring, and the first and second springs have a top
fixed to the piston rod and a bottom contacted with the
cylinder.

7. The suspension device of a bicycle front fork according
to claim 5, further comprising a connecting seat sheathed on
the piston rod and disposed above the limiting wall, and the
top of the connecting seat being coupled to the first spring.

8. The suspension device of a bicycle front fork according
to claim 6, further comprising a connecting seat sheathed on
the piston rod and disposed above the limiting wall, and the
top of the connecting seat being coupled to the first spring.

9. The suspension device of a bicycle front fork according,
to claim 5, further comprising a positioning seat sheathed on
the piston rod and disposed below the limiting wall, and the
bottom of the positioning seat being attached to the top of
the bufler seat.

10. The suspension device of a bicycle front fork accord-
ing to claim 6, further comprising a positioning seat
sheathed on the piston rod and disposed below the limiting
wall, and the bottom of the positioning seat being attached

to the top of the builer seat.
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